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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

2. Claims 14-18 are rejected under 35 U.S.C. 102(b) as being anticipated by JP 
2001015012 (translation). 

3. JP '012 teaches an emitter formed from pyramid shaped diamond protrusions 
having a height of 1 micrometer and a density of 25 projections per micrometer [0014- 
16]. 

4. Therefore, given the density of the diamond tips and the height of the tips the 
emitter would inherently have an apex angle within applicant's claimed range. 

5. Regarding the 102 rejection, and in response to applicant's argument that the JP 
reference does not teach a predetermined arrangement, this argument is found to be 
unconvincing. The masking and lithographic formations of the process of the JP 2001 
reference and deposition of diamond particles (while the substrate is masked) inherently 
effects the arrangement of the needle like carbon projections. Therefore, to the extent to 
which the claim to a "predetermined arrangement" distinguished the final product the 
claim limitation is considered to be met. No patentable distinction is seen. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 

forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 9-1 8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over JP 
2001015012 (translation) in view of Balk (Thin Solid Films 377-378 (2000) 29-302) 
further in view of Cathey (US 6,423,239) and Ageno (US 5,449,435). 

8. JP '012 teaches an emitter formed from pyramid shaped diamond protrusions 
having a height of 1 micrometer and a density of 25 projections per micrometer [0014- 
16]. 

9. Baik teaches a method of producing a group of cone shaped diamond protrusion 
by using a patterned mask (wherein the method is concerned with uniformity). The 
silicon based mask is first applied as a uniform layer, then the mask is ion etched of into 
a pattern (removing portions of it and leaving holes), then the diamond layer is etched 
using an air plasma (laser) source. The mask dots have an edge that is considered to 
be inversely tapered from the aperture opening when formed by the etching process 
(see figures). Baik teaches that by varying the thickness and diameter of the patterned 
mask as well as processing time the sharpness of the tips (and therefore the diameter 
of tips, and aspect ratio, and apex angle) of the cone shaped diamond protrusions can 
be controlled. 
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1 0. Cathey (US 6,423,239) teaches a substantially similar method of producing a 
cone shaped protrusion with a two layered (30 and 32 from figures) masking and resist 
system. 

1 1 . Ageno (US 5,449,435) et al teaches a diamond protrusion produced using a 
multilayered masking and resist layer (see figures). The mask layer 202 (figures 5-1 1 ) is 
capable of being fabricated by several different methods, such as photolithography or a 
combination of deposition, photolithography, and etching processes to produce a hard 
mask such as a silicon-nitride mask. By selecting a preferred masking material, greater 
latitude of processing parameters is capable of being realized. 

1 2. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide the claimed process and product, given what is known by one of 
ordinary skill in the art, the substantial similarity of the above disclosed processes and 
the desired product of JP'012 and include a multilayered mask of Cathey to obtain 
sharper tips, and an optimal silicon nitride layer of stochiometrically stable proportions 
(obtaining applicant's claimed range) as a masking layer in order to achieve a greater 
latitude of processing parameters, wherein the greater latitude in processing parameters 
would allow for the processing time to be manipulated so that the size of the tips (and 
therefore the diameter of the tips, aspect ratio, and apex angle) of the cone shaped 
diamond protrusions can be controlled to form structures consistent within the 
parameters of Balk and applicant's claimed invention. No patentable distinction is seen. 

1 3. Given the density of the diamond tips taught by JP '01 2 and the height of the tips 
the emitter (1 micron), one of ordinary skill would expect that the apex angle would 
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inherently be witliin applicant's claimed range; or in the alternative it would have been 
obvious to provide the apex angle, as claimed, or to naturally arrive at an apex angle 
within the disclosed range through the use of the above described known techniques, 
given the similarities between the claimed methods and the combined taught method, in 
order to form the density of protrusions taught by JP '01 2. No patentable distinction is 
seen. 



Response to Arguments 

14. Applicant's arguments filed 4/23/2009 have been fully considered but they are 
not persuasive. 

15. Regarding the 102 rejection, and in response to applicant's argument that the JP 
reference does not teach a predetermined arrangement, this argument is found to be 
unconvincing. The masking and lithographic formations of the process of the JP 2001 
reference and deposition of diamond particles (while the substrate is masked) inherently 
effects the arrangement of the needle like carbon projections. Therefore, to the extent to 
which the claim to a "predetermined arrangement" distinguished the final product the 
claim limitation is considered to be met. No patentable distinction is seen. 

16. Regarding the 1 03 rejection, and applicant's arguments that none of the 
references teach a mask and resist system, it is noted that Cathey (US 6,423,239) 
teaches a substantially similar method of producing a cone shaped protrusion with a two 
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layered (30 and 32 from figures) considered to meet applicant's definition of a masking 
and resist system. No patentable distinction is seen. 

1 7. Further, even if applicant's arguments regarding the order of the layers were 
found to be convincing, the order of the layers is not considered to be patentably 
distinguishing since the layers can easily be reversed and one of ordinary skill would 
expect to be able to achieve successful etching. No patentable distinction seen. 

1 8. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide the claimed process and product, given what is known by one of 
ordinary skill in the art, the substantial similarity of the above disclosed processes and 
the desired product of JP'012 and include a multilayered mask of Cathey to obtain 
sharper tips, and an optimal silicon nitride layer of stochiometrically stable proportions 
(obtaining applicant's claimed range) as a masking layer in order to achieve a greater 
latitude of processing parameters, wherein the greater latitude in processing parameters 
would allow for the processing time to be manipulated so that the size of the tips (and 
therefore the diameter of the tips, aspect ratio, and apex angle) of the cone shaped 
diamond protrusions can be controlled to form structures within the parameters of Baik 
and applicant's claimed invention. No patentable distinction is seen. 

1 9. Given the density of the diamond tips taught by JP '01 2 and the height of the tips 
the emitter (1 micron), one of ordinary skill would expect that the apex angle would 
inherently be within applicant's claimed range; or in the alternative it would have been 
obvious to provide the apex angle, as claimed, or to naturally arrive at an apex angle 
within the disclosed range through the use of the above described known techniques. 
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given the similarities between tine claimed methods and the combined taught method, in 
order to form the density of protrusions taught by JP '01 2. No patentable distinction is 
seen. 



Conclusion 

20. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DANIEL MILLER whose telephone number is (571)272- 

1534. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on (571)272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tine status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Daniel Miller/ 
Examiner, Art Unit 1794 

/JENNIFER MCNEIU 

Supervisory Patent Examiner, Art Unit 1794 



